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[#f*§i?*w«Eia] 

©rat-, mtt±{cmwiim&mit-£y>#x<D'<-i>tf7. 
nmm3] immmm & p b (z r , td o 3 ^ 
[is*jS4 ] %zmmm-tntfs r b i 2 t a 2 o 9 x 

5ri fc«f»i: ^ * !> ©SJift^fe, 

[8S**6] »**l~4©v^tt*>^ie«o?5ftBI* 

6 r t t -T 5 r * ^ a a:- * iS^jfe. 

5 r t £#{8 b -t 5 v^f ^ n t -> vw^5S*?i 0 
[3gW»l¥8Bftlft93] 
[0 0 0 1] 

^»flS^W«tH*t«jfe (MOCVDS) la^Pb 

(zr, Ti) o 3 [pzt] & if <o%mm l #wwwwi 30 

[0 0 0 2] 

[0003] mmm^nmcofSM^mt ttu, t£*t4 

ifMSSS: (MOD) , MOCVDSfc&if-bffl^ibixS <fc 2 

t \^x<D&ffim.#ft&<o&7£&<DMfrbmwimiim&8c 

ifri^k MO C VDS^lt^Mi^X. btl&o 
[0 0 0 4] MOCVDffill MZ-t£, 

Pb (C11H19O2 ) 2 -Z r (O-t- 50 
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C4 H9 ) 4 — T i (O • i -C 3 H 7 ) 4 -O2 
jSftU (111) PtStS±l;6 2 0t:T-PZT^ 

it. ttMitk tofiwuik $nxv^,, 

[0 0 0 5] r©<t 5<£i£JSK^;t5fcfc0)^l£i: U 
t, S5?fiT =— /K S$flpi8i<E>tfc&tcoH:K CVD^n-t 
^a#Srac*-t-5t.C>i: Lt, PZTIc-ov^, (Z r 
+ Ti) coffflli:, P b <Dffi+m*&JS.l'%im&)l'fM 

m-rzJj&tfw-^ztix^Zo a^siw 

(pb + Ti) <om*mt (Pb + zr) (Dm^m 
&&mcmmmz.mm-i-zx&ih&m£nx^ztf, ± 

[0 0 0 6] 

&t£?fe<£>MOC VDT'n-fe^oRgjS^Srjft^L, PZT 

t£¥<D%mm.ftmi&<Dft&.&fa-k£ j £z> - t * s «rtfe^c> 

(Sl£-Cf8itll#>£*KiS Lfc;*r8s«:«{ft-*-5 r t & S Wi: 

5i i: 1>g#)i:-f-5o 
[00 0 7] 

[isM^«?*-rsfcJ6<75^©] Jitsgw^ia 
(1) ^*^«Yb^«j{k^«j*«a*»jfetJ;5Mi»l«fls: 
*mx#)\zmm vxsm^ifctfmm&tm-rz n 

t Sr«f«i: -T59S»«*«tWBI«)fi8KirS. 
[0008] ( 2 ) ra^W*lS»*«&*<t:#»^^» 

(1) |S*<D3*l«*ft:«-WWE«)ricR*iife. 

(3) ^tMWPb (Zr, Ti) O3 f*>5: 

b*ftmt-fz±.m (1) , (2) (ze<to9Mi*ft4t 
[0009] Kntfx&mxtoizwfrtszbic*.'!), 

if 345(8] ± * fc*i«SRco^ffi5pittt t l*)±-r 5 * 
if(Da*^M,btlfc 0 U^t, CVD-7°n-fe^g{*:(4^ 

flslt^wy-^^tt. «rtWattft4flct>«*t5r i:^ 

[0010] *%wiz£n&. zbic, ±.&<Dmmn& 
&nm<nMocvD&iz£Zf&m%mi:fflmi,x%fflm 



(3) 

3 

[0011] 

So ^fc»mSfiK«ft:tt**i: UTtt, Pb (Zr, T 
i) 0 3 [PZT] , (Pb, La) (Zr, Ti) O 
3 [PLZT], SrBi 2 Ta 2 C>9, Bi 4 Ti 3 JO 
O12, YM n O3 , Sr 2 (Ta, Nb) 2 O7 , (B 
a, Sr) Ti0 3 , Pb 5 Ge 3 Onfcif Sr*tf5 r. 

[0012] *^P^^MOCVDMl^V^T, ±!£<7) 

a ^mocvds -etitm-t stub \zmm x * 

[0 0 13] Hitf, PZTOl^ ( (CH 3 ) 3 C 
CO) 2 CH-ft thdt*btk, Pbf^iLTP 
b (C 2 H 5 ) 4 , P b ( t h d) 2 , (C 2 H 5 ) 3 
PbOCH 2 C (CH 3 ) 3 , Pb (C 2 H 5 ) 3 (t 
-OC4 Hg ) , Pb (C11H19O2 ) 2 , Pb (CH 
3)4, PbCl 4 , Pb (n-C 3 H 7 )4, Pb 

( i -C 3 H 7 ) 4 , P b (C 6 H 5 ) 4 , P b C 1 2 30 
ftif. Z r WMt LtZr ( t -OC 4 H 9 ) 4 , Z r 

(i-C 3 H 7 ) 4 , Zr (thd) 4. ZrCl 4 , 
Z r (C 5 H 5 ) 2 C 1 2 , Z r (OCH3 ) 4 . Z r 

(OC 2 H 5 ) 4. Z r (n-OC 5 Hn) 4 , Z r 

(C 2 H 6 0 2 ) 4 , ft if. T i JRJRi ITT i ( i - 
OC 3 H 7 ) 4 , Ti (thd) 2 (i-OC 3 H 7 ) 
2 , T i (OC 2 H 5 ) 4 , T i C 1 4 , T i (OCH 
3)4, T i (OCHg ) 4 , T i (OC 5 Hn) 4 ft 

ifSr^ffSnt^-CtSo PZTtfiPb^ 

JSWi: UTfiL a ( t h d ) 3, La (C 2 H 6 0 2 ) 
4, L a C 1 3 ftif£/8V>5r 4r3ftS-e#S. rftb^JSC 

[0014] It, SrBi 2 Ta 2 0 9 (SBT) I 
<DM&, S r WMt It S r C 1 2, S r (C 5 H 5 ) 
2, Sr (C5 (CH3) 5)2, Sr (thd) 2) 
S r ( t h d) 2 (Cs H23N5 ) x , B i WMt LT 
BH 3 , BiCl 3 , B i B r 3 , Bi (CH3 ) 3, 50. 
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B i (C 2 H 5 ) 3 , B i (C 3 H 7 ) 3 . B i (C 4 
H 9 ) 3 , B i (C 5 Hn) 3 • B i (C 5 H 5 ) 3 , 
B i (CH 3 C 6 H 4 ) 3 , B i (OCH 2 CH 2 N 

(CH 3 ) 2)3. B i I 3 , T af^Mt ItTaCl 
5, TaCs H5CI, Ta (OCH3 ) 5 , Ta (O 
C2H5) 5, Ta (OC 3 H 7 ) 5 , Ta (OC 4 H 

9 ) 5 ftifSrfflV^r k&X$Z> 0 
[0015] -t<E>fl!L B a J^3f4. N a J§C£h B a ( t h 
d) 2 , B a ( t h d) 2 (C 8 H 23 N 5 ) x ftiffctt 

* N Ar, n 2 ftiffcrffli^r ia$-e#5 0 

H 2 , O2 ftifSr^-r y ir^/^i: LTffl^-5^t>* 
60 ±lB^P#MOCVDlWsf^ 

T , W ffi \±y</^ f&mfe t ^ t &X # 6 o 

aw«ac*iftt>«k#i-6^ -ittw^tt. 1-5 os? 
ras*. fftL<i45~io»Bei[Tfc5o «#wpib 

-r#*6<^ ra>cw#tjie^*]^#&^ft<ft5a 
[0016] «c»^^©iin^»«ie«)miKtt, 

d . *>* «9 st^ra^—^-r s^5«ftv\ 

v\ 

[0 0 17] /^^irtt^ 09;fctf 
fo^XbRfo&&tetfnii£'<—i?#xk LtflJfflT?# 

-«W4MOCVDtt©*fr (R 

row, ss, sisasftif) sr-tos 

[0018] *38W^flFiift3ft»ltttttt»"e*>« PZT 
iz^^Xi&^&k^ SlT<Dim<XibZ>o PZTIt — 
^Pb (Z r , TiO) 3 T'Sfo^nS^ ^CPb 
£>— SStfSLa, Nb, C a ft if T*E& $ ttfc t><D (PL 
ZT) P Z T*fcBffin*o P b T i O3 t P b 

Z r O3 fi^^HSL, P b T i O3 tCjav^*E$r|^V> 
fcJ£v>z r/T i tfcco®H^*5V>r^mf^i:ft5 0 Z 

r/Ti=5 5/4 5^3fftC*3V>Xm^ffl*#^fe 

•9, ^tLJ:^ z r y y^«tfli«B5#», T i y yaffil 

bZrO 3 ^2 3 0t^PbTiO 3 ^4 9 0X:<D^X 
Z r/T i ttlC#i:-C*il!»^Wbi-6. 

[0 0 19] PZTWgS#7i:ot>Tli*i:ttlBUfc 
f^*«i: tt, P b (C 7 H19O2 ) 2 , Z r (O 
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• t - C 4 Hg ) 4 , Ti (O • i - C 3 H 7 ) 4 , O 
SfefcBWH-S. Hl*i*16«»J"Cfflv^cPZTfigKfflM 

Pbgi6t^6Pb (C11H19O2 ) 2 fiMtgff 
5Z r (O • t - C 4 Hg ) 4 > T i WtfeST i 

(o • i -c 3 h 7 ) 4 te^ar-ifcfre&tK zti^ti 

■CfcSo 3^ y ^#*teN 2 ^Heffc«tV\ 1 
tt. * — 

P-^y^yyntS^u t^ffSf 1 
[0020] mnx^m&mzio^x, pb/zr/T 

i <D^sUttRXf0 2 /Pb <D*;\'lti:ffim<D P Z Tjfitfc 

r (Zr+Ti) =0. 42. lffifc B B PZ TT^IZ r 
/ (Zr+Ti) =0. 68. ^oV^fflfc Pb/ (P 
b + Zr+Ti) =0. 5^t5 0 fcfe*U 0 2 /Pb 

[0 0 2 1] K«£ Utlt MfaPZ T^SSSi 
It (111) P t/T i/Si0 2 /Si, I r/T 

i0 2 /Si0 2 /Si, I r 0 2 s WPZT^ 
fiSffii Lt (100) SrRuO 3 /(100) Sr 
T i O3 , (111) SrRu0 3 / (111) SrT 

i O3 , (110) SrRuO 3 /(110) SrTi 
O3 tet!&&Mt£i><ok UC»&:h/rv^5a*, pzt|* 
&*mm\Cf&-g:tsitO 5 h<DX3btlli r^>«t?tt 

(111) Pt/Ti/Si0 2 /Si^IS4i:lT 
fflv>5toi:t5o S i ^-A±[:li«tooP 
ZT<D*Nljfifii-iSLTV^P tSSr^-TSt. Si 
ir P t &Rfo-fZ><DX\ S i 0 2 BSr^ffi*^ fri'< 
-Y^it UTT i iS:#ALfct)OT*)5o P t f** 
'<</*fcJ:<3 (ill) SEftL/c f c c Z 

[0022] o\cL,xwMtfxi&&y9&fcfc?&i 

rtfc*AU SS4ii:PZTt««S«^ *»IJJ! 

10&\ raPiSrO — 2 0fJ?ir^S o ^^^(Ott^S^ 
fflhtt^/u^l 5 K J:oT?T*V\ ra^FJr^yu^l 6 4: 



(4) M2 0 0 1-2 2 0 6 7 6 
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!9, PZT^K^W^lSISSrct sauft i><ok~rz^k 
[0 0 2 3] ±HSfiEI l tf>36B&#RB LtaW Ufcris, 

»««**f»»i«<oi«fftt, erases *ti\ ffl&tos 

50nnu r^faX-^IClil^lO^m, 4 $ u 

10 ^^yffl^iiftiO/zmKTOffStfcfio 

f^2 5 0n m t«fPt5(?)T% ^^yfflitt^2 5 0 
[0 0 2 4] J£*±G0#D< lt«$tl53Sll«fflK 

[0 0 2 5] 

immm] mm 1 

P b (C11H19O2 ) 2 - Z r (O • t - C 4 Hg ) 4 
^ -T i (O • i -C3H7 ) 4 -0 2 ^JSWSrSrJB^T, 

l>t e Z r (O t - C 4 Hg ) 4 t T i (Oi*C 3 H 
7 ) 4 Ar^Srffl^T/^yy^t 
5^tt*#t#fc s "*Pb (C11H19O2 ) 2 J* A 

11) Pt/Ti/Si0 2 /Si^ffl^fc 0 
[0 0 2 6] tf^/fltfcteZ r/ (Zr+Ti) =0. 4 
2 GE^A) XttO, 6 8 (Sffiffcfl) ^Pb/ (P 
W b + Zr+Ti) =0. 5 i: U S4R?i.ft 6 2 0 °C t L 
/Co ^/U^-e^^^/^afltAjfett, 0 2 ^L/c*D< . 

[0 0 2 7] rC9MOCVD?£^7^-^^V^5^5 
«ft**T, PZTMU #&iXfcPZT»BI©ft 

*0>*g*«:*-t-. PZT»lo8«tfttt, ««W«M4 
fi P Z TWJBLLK ^CPt HMISr*'* 3/ * LT$'J/£ L 

tetrnmiz \*xmM<omtiustm&\z£ZP zt«^ 

tTftofc 0 

&t U ^Mtli^o^tA r v>H#RB«r 1 g\ 2 
8\ 3^\ 5&\ 10&\ 2 0e?<h^xfc^, Ift*^ 

fc#^ttfc PZTO« (IE^ B B H > ^Sfe B B ^t) > fc 

5(9 [0 0 2 8] '<frXf&mmXh'<-i?*$m*<D PbCDX 
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[0 0 2 9] IH3irae>tb5*a< > JEJj&Xtt^ iS^cfiJc 

JKifc-eji (iio), (ill) Efa^i^fiELTv^ 

^/u^figlR&^cttttf (110) EIpI* s **»-«^ 
U (ill) Eft^lg*LT^5o esBfrfiTWu m 

^/^rtBlffiitK (ill) ElRjUT*5 9, 
(110) EiRj»abix4v\ *fc, pzt (ill) 

<D$f\$Lt 0 -?X&>Z>Z r/ (Zr+Ti) =0. 4 2T* 
20 = 38. 5° . Z r/ (Zr+Ti) =0. 68t 
2 0 = 3 7. 7° <Z>fc°— y^^^^7 — 

(FWHM) £rfii]^Lfc<k TISS 1 ^^i"J: 5 

[0 0 3 0] 

(SD PZT (111) On -/^>^^7 — yco^fiti|g 



IE^ b b b 4.10 3.39 

^BffciSI 5.4 0 5.0 7 



fc i r ^ ii^^£T^«s H B B tt^^# $ eft 

to 

[0031] miso$p<, /^u^jfe-cttBioy— ^wtt 

( I -V«M4) mbfatzPZ T»Hf£ 0¥£ 2 5 Onm) CD 

[0 0 3 2] lEJj&tmffifcSkXte}) -^Wft©»fc3»S 

jh/C^5 0 BP^, IE;£iiiT*te (110), (l l l) E 

(ill) EipJt-EiRH*^rpJ±L^r fcfcJ: t), 
y — J: >9 fa±Lx\,^z>h(Dt^?tbtiz> 0 

(P-E#tt) jl&ilfcPZTSfR (Jf^ 2 5 0nm) <D 
4>««ffi-«iM*tt (P-EW4) SrW£Lfc*S*«:B 
7, i8tOTf 0 JEJj&PZTXteJ&mftmWffiP r = 
40^ C/cm 2 , fet^#E c = 8 OkV/cnTCfc 1 ? , ^ffi 
fMI"Cf2:P r = 2 0 /z C/cm 2 . E c = 5 OkV/cm-Cfc 

0, v^fixt*«l:6ff4«t?S>ofc 0 
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(EctPr) ±ffiOPZT$HRtf>E c t P r <^PP*PS 

9. hi o ^7^-r 0 

[0 0 3 3] ^VU^^jRffi^igjgg^Jgife J: DEc, P r 

T»tt*SElft©Bl35 s J:0 (ill) — ^SSElnllR^^ 
U IB*lPZT-ett (ill) EfatfeS*33KftoT 

srt^f), wia^tfc (ill) EiRiBi* s #e>ixfc 0 

^LT^CO (l l l) g^D^^y^-^a^W 
«a>fefei&Efi^^*JL«fcSJ:. ]E**PZTt?H 
««S«tj|©-T?4. 10° &/</l'Xf&mmX3. 3 9° 
IffiMPZTT'aMSt5. 4 0° ^5. 0 7° 

t, ^fe&t>tt»Elfttt©lRj±t>«»"C*fc 0 
^ [0 0 3 4] I -V#t4 : P)ffi^i:t^>^^Kt6r 
4:fci± 5 y— *#teas&HSft5o iO" 6 A/cm 2 

1 0 _7 A/cm 2 fH^KSfeft, *fc*axfe<OltflEfc 2 
f£^±t::ftofc 0 iRptciE^PZ T-vnmtiu3tMfek'< 

[0 0 3 5] : tKXoX 

mmffimbfrKttix^Zo WM^Rawt 

^ iB* H |P ZTififfi l»k IEM 0 PZTT*5®|/h^< 

^t&XZtio IEMPZTT1j:Pr=40/iC/c 
m 2 , E c = 8 0 kV/cnu ^ffiftfli PZT tli P r = 2 
0 » C/cm 2 , E c = 5 0kV/cm£#«Ul;fc 

40 Z>Z.k&X$ftc 0 

[0 0 3 6] : — ^WW** < ft 

6 K if fc <D{tJi<D4#t£ * S * *l 6 

mmm 2 

HMi|U^«Ctr, t/cLSKtLT (111) S 
rRuOa/dll) SrTi0 3 ^ffl^t, PZT 

[0 0 3 7] ^^^L/cPZT^OX^lHltfT^ffi 1 ^^- 
56i h^l lt^-To ^Vu^rt»«fe^J:9 (ill) if 
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**isVJl>mi>mt>1n. 1IMPZT(?)20 = 37. 

7° \Z#tt&¥mMl*0. 7 7 1° -CifctK 

5. 0 7 1° i:lt-<5 i:^^^ix*fe5 0 |5l«^U 

[0 0 3 8] I - V^tS^H 12. El 1 3 0 /nVIx 

StEI 1 4 . El 1 5 tC7^"T 0 lE^f bp PZTtPr=40/i 70 
C/cm 2 , Ec = 80kV/cm, IWPZTtPr = 
40/i C/cm 2 , Ec = 7 0 kV/cm<Z)ffi^c1#14^# 
ftfco ^BPct 9 ^xt^^rVt^^E c, P 

[0 0 3 9] a>^^»^|P Z TO^/^f , 

H«W 3 

^ffi^'J l t R«o^j£T\ Hii:^Lfci:«R«)8I ^ 
T\ Si^LT (ill) Pt/Ti/Si0 2 /Si 

SStlft^atBi (CH 3 ) 3 (Mi 
^r^^/UW5S0fSS] > S r {Ta 0 . 7 Nb 0 . 3 (OC 2 
H 5 ) 5 (OC 2 H 4 OCH3 ) } 2 Ci*!*fi«ft*flF% 

S6 5 0°C<i: L, W»*^ttf&«FW 1 0»\ ^-v^fflj 
5#tI«US rBi 2 (Ta,Nb) 2 0 9 £r/& 

[0040] »6>ixfcn«)2patttt«ixfctoTfc9, 

SrB116^^-r o 6 5 O^iV^fSM^gtifc^fc* 

[Ell 
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2 (Ta, Nb) 2 09 Ji^pfflttid^^^fiKIRb^ilRJ: 
[00 4 1] 

[ElfficofiBm^lftW] 

[Eli] MOCVD36E<^lRS:l2l 0 

[El 2] Jg^^tDW^^-^^^-t-o 

[El 3] ^^(DIE^hIiP Z T(OXjRiaW^^-v 0 

[Ei 4] &&&<Dmm#&p zT<Dxm®vi'<fi-^o 
[ei 5] ^feft^jE^ftpzT^y-^aatWi*. 
[ei 6] »^)iffiMP zTcoy-^mitwi4c 

[El 7] ^jgft^iE^fiPZT^S-miM^tto 
[El 8] #^B B B (Z)^®^PZT(7)^-m^tio 
[El 9] **NlPZT(D»g$*ffi-«IE4#tto 
[B10] #fe*PZTOgL«#-«J3E«H4. 
[Ell 1] ^K*#*i/^/U<Dmffifc&PZT<DXm\B\#T 

[Ell 2] =.V#*i/*jU<DJEj3$iPZT<D})—?mWi 

[Ell 3] xt7^^t^IS*fiPZT(^y-^l 

[Ell 4] xt:^^^t/WIE* 0 B 0 PZT(7)^li-lJ± 

[Ell 5] xh7^Vt/WlI*0 H 0 PZT^g-l 

[El 1 6 ] 3£J60iJ<£>S r B i 2 (T a , N b) 2 O9 BS 
OP-Et^r}J V* 
[El 1 7 ] Jfc»0«<E> SrBi 2 (Ta, Nb) 2 O9 II 
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[0 3] 



IE^a Zr/(Zr+TIHU2 




[H4] 



ffiffittli Zr/(ZrfTI)=0.68 






(8) 
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IB 7 1 



JE^ffi Zf/(ZrfTi>-a41 
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(5D int. ci. 7 mwm^ f i T-^-r (##) 

HO 1 L 21/8242 

F ^ — J* (##) 4K030 Mil AA16 BA01 BA04 BA17 
BA18 BA22 BA42 BA46 EA01 
LA01 LA11 LA15 
5F058 BA20 BC03 BC20 BF06 BF80 
BJ10 

5F083 FR01 GA06 HA08 JA13 JA14 
JA15 JA17 JA38 JA39 JA43 
PR21 



